
MYSTIC
RIVER

ABERJONA RIVER STUDY

THE COMPREHENSIVE MSGRP
REMEDIAL INVESTIGATION REPORT

CAN ALSO BE FOUND ON EPA’S WEB SITE:

www.epa.gov/ne/superfund/sites/industriplex/213091_Industri-
Plex%20Draft%20MSGRP%20RI.pdf

ALL DOCUMENTS MAY BE DOWNLOADED AND PRINTED

(ADOBE ACROBAT READER IS REQUIRED)

NEXT STEPS

THE MULTIPLE SOURCE GROUNDWATER RESPONSE PLAN REMEDIAL INVESTIGATION
WILL BE USED TO FORMULATE A COMPREHENSIVE STRATEGY, CALLED A FEASIBILITY

STUDY AND PROPOSED PLAN, TO ADDRESS HUMAN HEALTH AND ENVIRONMENTAL RISKS
FROM THE INDUSTRI-PLEX SUPERFUND SITE TO THE MYSTIC LAKES.  THE FEASIBILITY
STUDY AND PROPOSED PLAN ARE BEING PREPARED AS SEPARATE DOCUMENTS AND
ARE EXPECTED TO BE COMPLETED BY MAY 2005.  ONCE THE FEASIBILITY STUDY AND
PROPOSED PLAN HAVE BEEN RELEASED, EPA WILL BE ACCEPTING COMMENTS FROM

THE PUBLIC ON THE RI, FS AND PROPOSED PLAN DOCUMENTS DURING 30 DAY PUBLIC
COMMENT PERIOD.

COPIES OF THE COMPREHENSIVE

MSGRP REMEDIAL INVESTIGATION REPORT

ARE AVAILABLE AT THE FOLLOWING LOCATIONS:

WOBURN PUBLIC LIBRARY
45 PLEASANT ST.

WOBURN, MA

WINCHESTER PUBLIC LIBRARY
80 WASHINGTON ST.

WINCHESTER MA

THE INDUSTRI-PLEX SUPERFUND SITE IS A 245-ACRE INDUSTRIAL PARK.  FROM 1853 UNTIL 1979, THE SITE WAS USED FOR MANUFACTURING AND THEN
DEVELOPED FOR INDUSTRIAL USE.  THE BY-PRODUCTS AND WASTES FROM NEARLY 130 YEARS OF CHEMICAL MANUFACTURING, LIGHT INDUSTRY, AND GLUE MANUFACTURING
CONTAMINATED SOIL AND WETLANDS WITH HEAVY METALS INCLUDING ARSENIC, LEAD AND CHROMIUM.  THE GROUNDWATER IS PRIMARILY CONTAMINATED WITH ARSENIC AND
BENZENE.  THE FIRST PHASE OF CLEANUP AT THE SITE INCLUDED PLACING A PROTECTIVE CAP OVER MORE THAN 100 ACRES OF SOILS CONTAMINATED WITH HEAVY METALS TO
PREVENT PEOPLE FROM COMING INTO CONTACT WITH THE CONTAMINATION.  TODAY THE INDUSTRIAL PARK IS HOME TO RETAIL, COMMERCIAL AND LIGHT INDUSTRY AS WELL AS
THE ANDERSON REGIONAL TRANSPORTATION CENTER.

THE ABERJONA RIVER FLOWS FROM ITS HEADWATERS IN READING THROUGH WOBURN AND WINCHESTER BEFORE DISCHARGING INTO THE MYSTIC LAKES. THE
ABERJONA RIVER FLOWS THROUGH THE INDUSTRI-PLEX SITE AND
MERGES WITH THE SURFACE WATER FLOW FROM HALLS BROOK
HOLDING AREA (HBHA)  DOWNSTREAM AT MISHAWUM ROAD IN
NORTH WOBURN.  THE RIVER CONTINUES SOUTH UNDERNEATH
INTERSTATE 95, THROUGH THE WELLS G&H SUPERFUND SITE
AND CRANBERRY BOG CONSERVATION AREA IN EAST WOBURN,
AND FOLLOWS A WELL DEFINED CHANNEL THROUGH WINCHESTER
DOWN TO THE MYSTIC LAKES.

THE SECOND PHASE OF THE INDUSTRI-PLEX
SUPERFUND SITE CLEANUP INCLUDES THE COMPLETION OF THE
COMPREHENSIVE MULTIPLE SOURCE GROUNDWATER RESPONSE
PLAN REMEDIAL INVESTIGATION (MSGRP RI) TO DETERMINE
THE NATURE AND EXTENT OF CONTAMINATION IN THE GROUNDWATER,
SURFACE WATER, SEDIMENT AND SOIL AROUND AND INCLUDING THE
INDUSTRI-PLEX SUPERFUND SITE AND DOWNSTREAM AREAS ALONG
THE HBHA AND ABERJONA RIVER AS PART OF THE INDUSTRI-PLEX
OPERABLE UNIT 2 (OU-2).

THE MSGRP RI INCORPORATES THE WELLS G&H
OU-3, REVISED ABERJONA RIVER STUDY BASELINE RISK
ASSESSMENT DATED SEPTEMBER 2004, WHICH FOCUSED ON
SEDIMENTS, SURFACE WATER AND SOILS ALONG THE ABERJONA RIVER
FROM INTERSTATE 95 IN WOBURN TO THE MYSTIC LAKES IN
WINCHESTER,  ARLINGTON AND MEDFORD (KNOWN AS THE
SOUTHERN STUDY AREA).  THE MSGRP RI ALSO INCLUDES A
BASELINE RISK ASSESSMENT FOR SEDIMENTS, SURFACE WATER, SOILS
AND GROUNDWATER FROM INDUSTRI-PLEX SITE TO I-95 (KNOWN
AS THE NORTHERN STUDY AREA).  THE SOUTHERN AND NORTHERN
STUDY AREAS WERE FURTHER DIVIDED BY REACHES ALONG THE
RIVER WHICH REPRESENTED AREAS OF SIMILAR HABITAT, SPECIES,
AND ACCESSIBILITY.

THE MSGRP RI IDENTIFIES POTENTIAL CONTAMINANT
MIGRATION PATHWAYS AND THE RISKS TO PEOPLE AND THE
ENVIRONMENT ASSOCIATED WITH CONTAMINATION IN THE NORTHERN
STUDY AREA (REACH 0) AND SOUTHERN STUDY AREA (REACHES
1 – 6).   BASED ON THE CONCLUSIONS OF THIS COMPREHENSIVE
REPORT, EPA WILL EVALUATE CLEANUP OPTIONS FOR ADDRESSING
AREAS THAT PRESENT A SIGNIFICANT RISK TO PEOPLE OR THE
ENVIRONMENT.  SEE FIGURE 1.

COMPREHENSIVE MULTIPLE SOURCE GROUNDWATER RESPONSE PLAN REMIEDIAL INVESTIGATION
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FIGURE 1:  MSGRP RI STUDY AREAS



CHEMICALS.  BETWEEN THESE TWO LAYERS IS A TRANSITION LAYER, CALLED A CHEMOCLINE,
WHICH SEPARATES THE MORE CONTAMINATED DEEP SURFACE WATER FROM THE LESS
CONTAMINATED SHALLOW SURFACE WATER.  AS LONG AS THIS CHEMOCLINE IS STABLE IN
THE HBHA POND, CONTAMINANTS ARE PARTIALLY SEQUESTERED IN THE DEEPER SURFACE
WATER AND SEDIMENTS, LIMITING THEIR MIGRATION DOWNSTREAM.  HOWEVER, DURING
SIGNIFICANT STORM EVENTS, CONTAMINATION THROUGHOUT THE POND BECOMES MIXED
CAUSING THE CHEMOCLINE TO BREAKDOWN AND INCREASED CONCENTRATIONS OF ARSENIC
TO MIGRATE DOWNSTREAM.

FIGURE 2:  SUMMARY OF KEY CONTAMINANT MIGRATION PATHWAYS

THE MSGRP RI COLLECTED AND EVALUATED MORE THAN 4,800 SAMPLES OF
SOIL, GROUNDWATER, SURFACE WATER, SEDIMENT, SOIL GAS, AND VARIOUS PLANT AND
ANIMAL TISSUES TO ESTIMATE THE POTENTIAL RISKS TO MAMMALS, BIRDS, FISH, AND
INVERTEBRATES EXPOSED TO CONTAMINANTS IN SURFACE WATER, SEDIMENT, AND SOIL
IN THE STUDY AREA.  IN GENERAL, THE PRIMARY AREAS OF CONCERN ARE LOCATED IN
THE NORTHERN PORTION OF THE RI STUDY AREAS (REACHES 0, 1 AND UPPER 2).
THE MAJOR CONCLUSIONS FROM THE RI REPORT INCLUDE THE FOLLOWING:

FATE & TRANSPORT:
AS SHOWN IN FIGURE 2, GROUNDWATER AT THE INDUSTRI-PLEX SITE IS PRIMARILY
CONTAMINATED WITH ARSENIC AND BENZENE (CALLED PLUMES).  AS THESE PLUMES
FLOW SOUTH AND DISCHARGE INTO THE HBHA
POND AND HBHA WETLANDS, BOTH ARSENIC
AND BENZENE IMPACT THE SURFACE WATER AND
SEDIMENTS IN THE HBHA POND.  WHILE
BENZENE’S IMPACT IS PRIMARILY ON THE POND;
ARSENIC CONTINUES TO TRAVEL DOWNSTREAM OF
THE HBHA POND AND IMPACTS SURFACE WATER
AND SEDIMENTS IN THE HBHA WETLANDS AND
ABERJONA RIVER.

CONCENTRATIONS OF ARSENIC IN SURFACE WATER
WERE GREATEST IN THE NORTHERN STUDY AREA,
NORTH OF I-95, WITH THE HIGHEST LEVELS
EXCEEDING NATIONAL AMBIENT WATER QUALITY
CRITERIA (NAWQCS) IN THE DEEP SURFACE
WATER OF THE HBHA POND.   DOWNSTREAM OF
I-95, ARSENIC IS PRESENT IN  THE SURFACE WATERS
OF THE ABERJONA RIVER,  HOWEVER THE
CONCENTRATIONS DECREASE THROUGHOUT THE
ENTIRE LENGTH OF THE SOUTHERN STUDY AREA,
AS ARSENIC SETTLES OUT OF THE SURFACE WATER
AND DEPOSITS IN THE SEDIMENT.  THE HIGHEST
CONCENTRATIONS OF ARSENIC IN SEDIMENTS ARE
FOUND IN THE NORTHERN PORTION OF THE RI
STUDY AREA IN PORTIONS OF THE HBHA (REACH
0), WELLS G&H WETLAND (REACH 1), AND
CRANBERRY BOG CONSERVATION AREA (UPPER
REACH 2).

HBHA POND, A MAN-MADE FLOOD STORAGE AREA
APPROXIMATELY 175 FEET WIDE X 900 FEET LONG
AND UP TO 20 FEET DEEP WITH A VERY SHALLOW
OUTLET (1 TO 2 FEET DEEP), HELPS LIMIT THE
MIGRATION OF ARSENIC DOWNSTREAM.  THE
GEOLOGICAL AND CHEMICAL CONDITIONS IN THIS
MAN-MADE POND HAVE RESULTED IN TWO DISTINCT
LAYERS OF SURFACE WATER.  AS SHOWN IN FIGURE
2, THE SHALLOW SURFACE WATER IN THE POND
CONTAINS LOW ARSENIC  AND BENZENE
CONCENTRATIONS WHILE THE DEEPER SURFACE
WATER CONTAINS HIGH CONCENTRATIONS OF BOTH

AS SHOWN IN THE TABLE,
DIFFERENT REACHES OF THE
STUDY AREA POSE RISKS TO
PEOPLE OR THE ENVIRONMENT
UNDER CERTAIN SCENARIOS.
THE TABLE HIGHLIGHTS
WHICH MEDIA PRESENT A RISK
AND WHETHER THESE RISKS
ARE CARCINOGENIC OR NON-
CARCINOGENIC.  EPA’S
FEASIBILITY STUDY WILL
EVALUATE POTENTIAL
CLEANUP ALTERNATIVES TO
ADDRESS THESE AREAS OF
CONCERN.

ECOLOGICAL  RISK

HUMAN HEALTH RISK
RISK AREA

Industri-Plex Site / HBHA Pond
Area (Reach 0)

Former Mishawum Lake & South
of Cabot Road Area (Reach 0)
Industri-Plex Site / HBHA Pond

Area (Reach 0)

Former Mishawum Lake & South
of Cabot Road Area (Reach 0)

Wells G&H Wetland (Reach 1);
and Former Cranberry Bog

(upper Reach 2)

HBHA (Reach 0); and Wells G&H
Wetland (Reach 1)

Former Mishawum Lake Area
(Reach 0)

HBHA Pond

IMPACTED MEDIA

Groundwater,Indoor air

Groundwater,Indoor air

Indoor air

Indoor air

Sediment

Sediment

Soil

Soil

Soil

Sediment,
Deep surface water

SCENARIO/RECEPTOR

Future Industrial Worker

Future Industrial Worker

Future Car Wash Worker

Future Car Wash Worker

Current/ Future Recreational
Exposure

Future Dredger/
Construction Worker

Future Day Care Child
(surface soil)

Future Day Care Child
(subsurface soil)

Future Const. Worker
(subsurface soil)

Benthic Invertebrate
Communities

MAJOR CONTAMINANT
CONTRIBUTING TO RISK

(NC) - Benzene,
naphthalene, arsenic
(C)- Trichloroethene

(C)- Trichloroethene

(C)- Trichloroethene
(NC) - Benzene, naphthalene

(C)- Trichloroethene

(C) – Arsenic
(NC) - Arsenic

(NC) – Arsenic

(C) – Arsenic

(C) – Arsenic

(NC) - Arsenic

Arsenic and Benzene

Industri-Plex Site (Reach 0) GroundwaterFuture Construction Worker (NC) - Arsenic

RISKS PRESENTED TO PEOPLE AND THE ENVIRONMENT:
♦  THE ARSENIC AND BENZENE PLUMES BENEATH THE INDUSTRI-PLEX SITE MAY CAUSE FUTURE HEALTH RISKS TO PEOPLE WHO COME INTO CONTACT WITH THE

WATER.  SEE FIGURE 3.

♦  THE ARSENIC PLUME FROM THE INDUSTRI-PLEX SITE, CONTRIBUTES TO THE MIGRATION OF ARSENIC DOWNSTREAM WHERE ITS PRESENCE IN SHORELINE

SEDIMENTS PRESENTS A HEALTH RISK TO PEOPLE WHO MIGHT COME INTO CONTACT WITH THE SEDIMENT.  SEE FIGURE 3.

♦  HIGH CONCENTRATIONS OF ARSENIC IN BOTH THE SURFACE AND DEEP SOILS IN THE AREA OF THE FORMER MISHAWUM LAKE BED MAY CAUSE FUTURE HEALTH

RISKS TO PEOPLE WHO COME INTO CONTACT WITH THE SOILS.  SEE FIGURE 4.

♦  HIGH CONCENTRATION OF ARSENIC IN SEDIMENTS LOCATED IN THREE DISTINCT AREAS ALONG THE SHORELINE OF THE WELLS G&H WETLAND AND

CRANBERRY BOG CONSERVATION AREA PRESENT A CURRENT AND/OR FUTURE HEALTH RISK TO PEOPLE RECREATING ALONG THE SHORELINE.  SEE FIGURE 4.

♦ THE ARSENIC AND BENZENE PLUMES CONTRIBUTE TO SIGNIFICANT ENVIRONMENTAL RISKS IN THE HBHA POND SEDIMENTS AND DEEP SURFACE WATER.
CONTAMINATION IN THE SEDIMENT PRESENTS SIGNIFICANT ENVIRONMENTAL RISK TO THE BENTHIC INVERTEBRATE COMMUNITY (ORGANISMS RESIDING IN THE
SEDIMENTS) IN THE HBHA POND.  HIGH CONCENTRATIONS IN THE DEEP SURFACE WATER PRESENTS A RISK TO AQUATIC ORGANISMS IN THE HBHA POND.  SEE
FIGURE 4.

(NC) Non-Carcinogenic Hazard                            (C) - Carcinogenic Risk
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MONITORING WELLS
WITH FUTURE

HUMAN HEALTH RISK

³
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SEDIMENT AND SOIL
LOCATIONS WITH

 HUMAN HEALTH RISK
AND ECOLOGICAL RISK AREAS³
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FROM THE INDUSTRI-PLEX SUPERFUND SITE TO THE MYSTIC LAKES.  THE FEASIBILITY
STUDY AND PROPOSED PLAN ARE BEING PREPARED AS SEPARATE DOCUMENTS AND
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DEVELOPED FOR INDUSTRIAL USE.  THE BY-PRODUCTS AND WASTES FROM NEARLY 130 YEARS OF CHEMICAL MANUFACTURING, LIGHT INDUSTRY, AND GLUE MANUFACTURING
CONTAMINATED SOIL AND WETLANDS WITH HEAVY METALS INCLUDING ARSENIC, LEAD AND CHROMIUM.  THE GROUNDWATER IS PRIMARILY CONTAMINATED WITH ARSENIC AND
BENZENE.  THE FIRST PHASE OF CLEANUP AT THE SITE INCLUDED PLACING A PROTECTIVE CAP OVER MORE THAN 100 ACRES OF SOILS CONTAMINATED WITH HEAVY METALS TO
PREVENT PEOPLE FROM COMING INTO CONTACT WITH THE CONTAMINATION.  TODAY THE INDUSTRIAL PARK IS HOME TO RETAIL, COMMERCIAL AND LIGHT INDUSTRY AS WELL AS
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MERGES WITH THE SURFACE WATER FLOW FROM HALLS BROOK
HOLDING AREA (HBHA)  DOWNSTREAM AT MISHAWUM ROAD IN
NORTH WOBURN.  THE RIVER CONTINUES SOUTH UNDERNEATH
INTERSTATE 95, THROUGH THE WELLS G&H SUPERFUND SITE
AND CRANBERRY BOG CONSERVATION AREA IN EAST WOBURN,
AND FOLLOWS A WELL DEFINED CHANNEL THROUGH WINCHESTER
DOWN TO THE MYSTIC LAKES.

THE SECOND PHASE OF THE INDUSTRI-PLEX
SUPERFUND SITE CLEANUP INCLUDES THE COMPLETION OF THE
COMPREHENSIVE MULTIPLE SOURCE GROUNDWATER RESPONSE
PLAN REMEDIAL INVESTIGATION (MSGRP RI) TO DETERMINE
THE NATURE AND EXTENT OF CONTAMINATION IN THE GROUNDWATER,
SURFACE WATER, SEDIMENT AND SOIL AROUND AND INCLUDING THE
INDUSTRI-PLEX SUPERFUND SITE AND DOWNSTREAM AREAS ALONG
THE HBHA AND ABERJONA RIVER AS PART OF THE INDUSTRI-PLEX
OPERABLE UNIT 2 (OU-2).

THE MSGRP RI INCORPORATES THE WELLS G&H
OU-3, REVISED ABERJONA RIVER STUDY BASELINE RISK
ASSESSMENT DATED SEPTEMBER 2004, WHICH FOCUSED ON
SEDIMENTS, SURFACE WATER AND SOILS ALONG THE ABERJONA RIVER
FROM INTERSTATE 95 IN WOBURN TO THE MYSTIC LAKES IN
WINCHESTER,  ARLINGTON AND MEDFORD (KNOWN AS THE
SOUTHERN STUDY AREA).  THE MSGRP RI ALSO INCLUDES A
BASELINE RISK ASSESSMENT FOR SEDIMENTS, SURFACE WATER, SOILS
AND GROUNDWATER FROM INDUSTRI-PLEX SITE TO I-95 (KNOWN
AS THE NORTHERN STUDY AREA).  THE SOUTHERN AND NORTHERN
STUDY AREAS WERE FURTHER DIVIDED BY REACHES ALONG THE
RIVER WHICH REPRESENTED AREAS OF SIMILAR HABITAT, SPECIES,
AND ACCESSIBILITY.

THE MSGRP RI IDENTIFIES POTENTIAL CONTAMINANT
MIGRATION PATHWAYS AND THE RISKS TO PEOPLE AND THE
ENVIRONMENT ASSOCIATED WITH CONTAMINATION IN THE NORTHERN
STUDY AREA (REACH 0) AND SOUTHERN STUDY AREA (REACHES
1 – 6).   BASED ON THE CONCLUSIONS OF THIS COMPREHENSIVE
REPORT, EPA WILL EVALUATE CLEANUP OPTIONS FOR ADDRESSING
AREAS THAT PRESENT A SIGNIFICANT RISK TO PEOPLE OR THE
ENVIRONMENT.  SEE FIGURE 1.
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